Inhibition of peroxynitrite-mediated tyrosine nitration by a novel pyrrolopyrimidine antioxidant.
Peroxynitrite is a cytotoxic, free radical species that is formed by the combination of superoxide and nitric oxide. The goal of the present study was to examine the ability of a novel antioxidant, U-101033E, to prevent peroxynitrite-mediated oxidative damage of red blood cell membrane proteins. Treatment of red blood cell membranes with peroxynitrite resulted in oxidative damage as evidenced by the presence of both membrane protein cross-linking and nitration of tyrosine residues. Membrane protein cross-linking was the result of oxidation of sulfhydryl groups and was completely blocked by the addition of dithiothreitol. Dithiothreitol also prevented peroxynitrite-mediated nitration of tyrosine red blood cell proteins. U-101033E prevented nitrotyrosine formation in peroxynitrite-treated red blood cell membrane proteins in a concentration-dependent manner, with maximal protection observed at 100 microM U-101033E. However, at a similar concentration where U-101033E prevented tyrosine nitration, it had little or no effect on membrane protein cross-linking. Our results suggest that U-101033E may be intercepting a peroxynitrite-derived reactive nitrogen species that is capable of nitrating tyrosine residues. The ability of U-101033E to prevent tyrosine nitration by peroxynitrite represents a new role for this class of antioxidants and suggests that the pyrrolopyrimidines may be useful in the treatment of diseases where peroxynitrite-mediated injury is implicated.